WHEN the foetus lies inside the amniotic cavity the attitude which it adopts is not entirely due to the proximity of the surrounding uterine wall. The shapes of the faetal bones, the resistances of faetal ligaments, and most important of all, the skeletal muscles of the fretus itself will play an important part in determining its attitude.
By G. F. GIBBERD, M.S. WHEN the foetus lies inside the amniotic cavity the attitude which it adopts is not entirely due to the proximity of the surrounding uterine wall. The shapes of the faetal bones, the resistances of faetal ligaments, and most important of all, the skeletal muscles of the fretus itself will play an important part in determining its attitude.
When discussing the activity of the foetus in, utero we must remember that the tone of the skeletal muscles is probably very slight because the fretus has no responsibilities in the matter of maintaining its body temperature. Thus there is but little call upon the muscles whose activity is normally responsible for the bulk of heat produiction after birth. The attitude of any joint is, however, the result of the difference in the tone of opposing sets of muscles, so that even though the tone of the fcetal muscles may be minimal, very slight differences between flexor and extensor muscles will be sufficient to determine the attitude of the joints which these muscles control.
It is necessary first to examine critically the part played by the constraining action of the uterus upon the faetus, and it is obvious that this is a limiting factor preventing extreme extension of the limbs because the size of the uterus is insufficient to accommodate the fully extended foetus: but short of preventing extreme deflexion, it is doubtful whether the uterine wall plays a very important part in determining the normal attitude of flexion. In the case of a pregnancy before the 30th week, and in cases of hydramnios, the relative excess of liquor amnii must result in there being very much less constraint exerted by the uterine a-all than in the case of a normal foetus at term. In spite of this, X-ray photographs reveal no constant differences in the degree of flexion of the fcetus in these two groups of cases. Even in cases of extreme hydramnios wN-hen the fcetus is free to adopt any attitude, the normal attitude of flexion can usually be demionstratedl. This suggests that before the onset of labour the constraint exerted by the surrounding uteruis is generally a limiting factor tending to prevent extreme extension of the foetal joints, rather than a primary cause of the marked degree of flexion which we regard as the normal.
There are some abnormal circumstances during pregnancy (i.e. before the onset of labour) in which there can be little doubt that the constraining effect of the uterus is responsible for departures from the normal fretal attitude and the best example of these is to be found in the case of extension of the legs when the breech presents. If the abdominal wall of the mother is strong (as in primigravidae) there will be a tendency for the presenting part to be pushed dowrn into the pelvic cavity; but because of the relatively large size of the complete breeeh, the buttocks will sink into the pelvis while the feet will tend to remain high in the iliac fossa, so that flexion at the knee-j oint will be diminished to little more than a right angle. If now the faetus makes some small spontaneous movement of the legs so as momentarily to diminish the flexion at the knee-joint to less than one right-angle, it is probable that the leg will become completely extended because of the confined space in the lower pole of the uterus. Furthermore, it is unlikely that the leg will ever be able to flex again against the resistance of the uterine wall, so that as long as the breech remainis in the lower pole of the uterus the extension of the legs remains permanent. On the other band, if the fctus is turned so that its breech comes to occupy the nore roomy fundus of the uterus, it is nearly always able once again to flex its legs, because the eonstraint offered by the wide upper pole of the uterus is much less than that of the lower pole. The maintenance of extension of the legs in a breech AUG.-OBSTET. 2* presentation is therefore a direct result of the constraining action of the uterus on the foetus.
There is another example of the same type of action to be seen in the rare abnormality of fcetal attitude which Trillat has described in some infants that have been delivered by the breech. In these unusual cases the head is rotated through one right angle so that the face looks to one side, and then inclined so that the ear approximates to the chest wall. After a few days this attitude passes off so that the infant comes to hold its head in an entirely normal attitude. I have, on two occasions, seen this attitude demonstrated in X-ray photographs taken before the onset of labour. In fig. 1 the tendency for the infant %to adopt this peculiar .attitude could be demonstrated for a few days after it was born, but thereafter FIG. 1. Trillat's attitude in a foetus in utero. The anteroposterior view shows that the head is rotated on the trunk through one right angle. The lateral view shows that the head is also inclined so that the side of the head approaches the chest wall. was entirely normal. The fact that Trillat's attitude is seen only in cases of breech presentation suggests that it is the result of external constraint-i.e. it is probably due to the head finding difficulty in accommodating itself in a symmetrical position in certain cases where it is tucked tightly under the costal margin. If it were the result of forces arising in the feetus itself (viz. inequality of muscular action on the two sides of the neck) one would not expect to find it confined to breech presentations.
Other undoubted examples of alteration in fretal attitude due to external constraint during pregnancy are to be seen sometimes when the foetus is dead. Apart from disorganization of the skull, it is not uncommon for an X-ray photograph to show an increase in the amount of flexion of the spine when the fuetus is macerated, and sometimes there is a very obvious angular kyphosis. On 19Sectton of Obstetrics and Gynwcology the other hand, extreme extension of the spine in a macerated foetus is seldom seen. Fig. 2 shows suich a degree of hyperextension in a macerated foetus that the face presents, and the explanation of this unusual attitude is to be found in the extreme backward displacemnent of the vault of the skull upon the base. The lambdoidal suiture is separated by as much as 2 in. The backwrard displacemiient of the vault has resulted in the constraining action of the uterus causing extreme hvperextensioni, instead of the more usual increase in flexion. Whatever the explanation, it is obvious that the extreme extension in this case must be (Itc to R 1 F(.. 2. X-ray photo-graph of mnacerated ketmts. I here is great disorganization of the skull, wxith. extreme backxx-arI (lisplacement of the vault upon the base. Note the hYperextension of the spine resuilting in a face presentation.
forces arising ouitside the fcetus, because in its macerated state the muiscles of the faetus can have no eff'ect in determining its attitude.
It is now necessarv to consider the part plaved bv the muiscles of the fcetus in deternmining its attituide in utero. The fact that flexion is the rule wrhen there is excess of liquor amnii has already been noted, and this suggests that the normal attitude of flexion is (lie to the muscullar balance of the foetus rather than to constraint from wN-ithout; but the most striking examples of the influence of iiiuscle tone upon the fcetal attitude are to be found in those rare cases in which a grosslv abnorinal attitude is adlopted in spite of the fact that there is plenty of rooni in the amnniotic cavity, and mnany weeks or months before the forces of labouir have to be considered. Fig. 3 shows a case in which the fcetal spine was hyperextended. The two X-ray photographs reproduced here are the first and last of a series of four taken over a period of one week. During this time several attempts were made to perform external version. It is evident that whether the fcetus lies longitudinally or transversely it still persists in adopting an attitude of hyperextension: because of the free mobility of the foetus it seems probable that the attitude is the result of excessive extensor tone in the foetal muscles, rather than of any constraining force exerted by, the surrounding uterus. In this case, after delivery by Caesarean sectioni, the infant showed no obvious abnormality in its muscle balance. A very similar case has been described by Knowlton un(ler the title of " A Flying Foetus ". In his case the excessive extensor tone persisted in the infant for two weeks after delivery, a fact that lends support to the belief that the intra-uterine attitude was due to muscullar action on the part of the foetus, and not to any external constraint. Mr. W. N. Searle w%as kind enough recently to ask me to see an infant that he had delivered by C.sarean section (because of a persistent transverse lie) and in which an attitude of hyperextension persisted after delivery, and could still be seen in a minor degree when the infant was 7 weeks old ( fig. 4 ). As a result of seeing this infant I have come to the conclusion that I was wrong in describing the condition as an extensor " spasm " of the foetus when I first wrote about it (193.5)). The infant Nhich Mr. Searle showed me, though preferring to lie with its back so arched that its occiput almost touched its buttocks, was not " spastic ". Its limb and trunk movements were smooth and effortless, and its spine as supple as that of ill Section of Obstetrics and Gyneacology 1227 a normal baby. As an attitudKe of rest it merely preferred extension to the more usual attitude of flexion, and it would seem better to describe it as a state of excessive extensor tone, rather than extensor " spasm ".
I have on several occasions seen similar cases of hyperextension of the faetal spine during pregnancy with the foetus so mobile that its presentation could easily be changed by external version. If the lie happened to be transverse (as in the second photograph in fig. 3 ) it was often impossible to make the head stay over the pelvic brim after external version had been performed. If the foetus happened to be lying with its head downwards, the brow (as in the first photograph in fig. 3) pre3ented. On   FIG. 4. -The upper photograph shows an infant a few hours after delivery by Caesa.rean section. It persistently adopted an attitude of extreme hyperextension of the spine although its trunk and limb movements were free, and its body supple. The infant thrived, and appeared to be nornmal in every other way, and the degree of hyperextension gradually diminished, although there was still some abnornmal degree of extension of the cervical spine when it was 7 weeks old. This is seen in the lower photograph. (Mr. WV. NT. Searle's case.) one occasion a breech presentation with extended legs was observed with a similar degree of hyperextension of its upper dorsal and cervical spine. I would emphasize that I have excluded from discussion cases of extension of the spine discovered during labour, and indeed it is interesting to note that in the majority of cases the hyperextension found during pregnancy is a very transitory thing. As a rule it passes off in a few days, so that a face or brow presentation of a week ago becomes converted spontaneously into a well flexed vertex, and a normal labour follows when term is reached. The case of Mr. Searle's (fig. 4) 8Proceedtgs of the Royal Society of AVIedicine exceptional in that the excessive extensor tone persisted in the infant after birth. If labour should happen to start when the hyperextension is present, it will be complicated by malpresentation, and I believe that excessive extensor tone ought to be regarded as a common and important cause of face and brow presentation complicating labour, rather than as a rare academic possibility. My reasons for this belief are three. In the first place the demonstration of a transitory abnormal fcetal attitude by X-rays during pregnancy is not a very rare occurrence when compared with the infrequency of brow and face presentations during labour. In the second place I have always been impressed with the fact that when one does have to deal with a face or brow presentation (liring labour, it is the exception rather than the rule to find any of the " classical causes ", and generally one is quite unable to account for the extension of the spine on the grounds of its having been been forced into its abnormal attitude by forces arising outside the fcetus. In the third place I have actuially observed this excessive extensor tone cliniicallv at such an early stage of labour that the persistent tendency to extension could not possibly be attributed to the forces of labour. In two cases the patient was examined under an anusthetic in the earlyr stages of labouir before the membranes had ruptuired: with tw-o fingers through the cervix it was possible to identify the extendled head (a brow presentation in one case and a face presentation in the other) and, by exerting pressure, to flex it to a vertex. Immediately the pressure was released the head was observed to spring back into its extended attitude, although it wsas quite freely mobile in the amniiotic cavity. In these cases, at least, the hyperextension of the spine was an active process on the part of the foetus, and not an attitude forced upon it by externial constraint.
Although excessive extension of the spine is such a striking abnormality, the opposite is sometimes seen, and fig. 5 shows an extreme degree of flexion. In this case an attempt was made to perform external version for a breech presentation, and although the foetus could easily be turned as far as a transverse lie, it was not possible to get the head to stay over the pelvic brim, and the malpresentation recurred as soon as the manipulations ceased. The difficulty may have been due to the excessive flexor tone which is shown in the X-rav taken at the time. Later, version was successfuillv performed, and a subsequent X-ray showed the head engaged and the spine with a normal amount of fiexion. Extreme flexion of the spine wi-as observed in another case in which an attempt at external cephalic version for breech presentation had failed: a week later spontaneous version had occurred and the spinal flexion had become normal.
Abnormalities in the attitude of the limbs may sometimes be demonstrated d(uring pregnancy, and X-ray photographs of breech presentations (for example) may sometimes show extension, or even dorsal displacement, of an arm. Complex presentations in which a head, a foot and an arm all presenit, are also sometimes seen d(iring pregnancy in spite of free mobility of the fcetus in the liquor amnii. The fact that these abnormalities are somnetimes present before labour suggests that they may (on rare occasions) be produced by the muscular activity of the fcetus itself, and not always by forces acting from without.
These examples indicate the importance of muscular tone in determining the attitude of the fcetus, and in a normal case we ought to look upon flexion of the spine and limbs as a manifestation of balance of tone in the fcetal muscles, rather than as the passive result of compression from without. Furthermore, abnormalities in the balance of muscular tone in the foetus may be a primary cause of inalpresentation, and even of limb displacement. In face and brow presentations particularly there is reason to believe that excessive extensor tone in the muscles of the faetus may be a common cause of the malpresentation. It is specially interesting to note that in the extreme cases of excessive extensor tone, the extension is often a transitory thing which passes off before labour starts. In a few cases, however, the excessive extensor tone may persist for some days or weeks after the infant is born.
In normal cases the surrounding uterine wall acts as a limiting factor tending to prevent extreme extension of the limbs, rather than as a primary cause of flexion. In this case an attempt had been made to perform external version, but although the fketus could easily be moved to a transverse lie, it was not possible to make the head stay over the pelvic brim, and the breech presentation recurred immediately. One week later xversion was successfullv performed, and another X-ray showed that the excessive flexion of the spine had passed off. The patient was subsequently delivered. of a normal vertex.
In exceptional cases it may have a very marked effect on fcetal attitude. This effect is seen sometimes when the fretus is macerated, and is illustrated by extension of the legs in a breech presentation, and in Trillat's attitude.
